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The Effect of Vacuum on the Burning Rates of Composite Propellants
by M. Nagatomo

The effect of the space environment on the burning rate of composite propellants
is investigated, in terms of the aging effect of solid propellant motors in space, In
this report, the decomposition of the binder of polymer in vaccuum is considered to
affect the burning characteristics of composite propellants, According to this considera-
tion, the experimental study is carried out, in which the weight loss of the propel-
lants is measured and the comparison of burning rates is made between the propel-
lants expposed to vacuum and the propellants stored under the atmospheric condition.
The propellants tested are a polybutadiene propellant and a polyurethare propellant,
each of which has three varieties;aluminized, non-aluminized and plasticized. The test
pieces were exposed to the vacuum of 10 Torr for about 400 hours at the tempera-
tures between 25°C and 85°C. The results of the measurements show that the burning
rate of the vacuum-exposed propellant increases with the temperature, and that the
difference is unnoticeable for the propellant of the room temperature, As for burning
rate, the polybutadiene propellant is more seriously influenced by vacuum than the
polyurethane propellants, The observed weight loss of the propellants agrees well
with that of the single substance of the binder measured under the same condition,

(Inst of Space and Aerorautical Science, Univ. of Tokyo, Tokyo, Japan)
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